(11) and its derivative K'(U). In diffusion problens K(U) is usually a polynomial and so these functions
give rise to products of U and its derivatives.
The second source of nonlinearity is the square on the first derivative of U with respect to x in (3.1). We recall that this terra led us to introduce the Backtfard-Porward difference scheme and appears in (3.2) as the product of differences.
In our analysis of these equations we shall treat these two sources of nonlinearity separately. In this chapter we consider a simple equation involving only the second source of nonlinear behavior. In Chapter IV we treat both types.
Consider the partial differential equation The results of this chapter indicate that the nonlinearity of the first derivative term can be handled Again we have defined a = mh.
The only term in this equation which did not appear in our expansion of (3.5) is the first term involving A^. The other terms are identical to those analyzed in Chapter III.
A typical term in this expansion has the form u(n-|-l,m) e^^j = u(n,m) e^^j 4-A^ u(n,m) u(n,p) iph 
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. i ( . This suggests that a symmetric combination of the difference equations (5-7) and (5.9) will lead to desirable cancellation.
Thus we consider the difference equation In the first example the initial function was f(x) = .5 -|x -.51 , and h = .01. This problem was run with k = .1 and k -.5 and the results are given in Table A.l and Table A. 2. Since the problem is symmetric, only the interval 0^ x ^.5 is tabulated.
We note that stability is indicated at most grid points, particularly for the time step k = .1. Even in the case where k = .5, the stability parameters do not exceed zero by very large values and the slight instability does not seem to affect the solution. Finally we observe that although the larger time step drives the procedure unstable for early time, this instability seems to decay as time goes on and the process tends to become more stable. 'we also give, in Figure A .l, the results of applying our scheme to the asymmetric initial function f(x) = 32 X (1 -x) (x -.75)2 .
Initially our stability parameters indicated slight instability at the points x= .5, .6, .7# and .8. As before condition (4.6) is always satisfied while the parameter of (4.7) never exceeds 4 10Again the process grows more stable with time and the solution itself does not indicate unstable behavior. 
